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ABSTRACT 


The selected ordinate method for determining the Fourier 
coefficients of a periodic curve is of great use when an approx- 
imate value is desired in a very short time. Tables of the 
ordinates are given. Evaluation of a coefficient is reduced to 
a simple summation. 



FOURIER ANALYSIS BY THE 
METHOD OF SELECTED ORDINATES 

By James N. Hallock 
Electronics Rese-arch Center 


SUMMARY 

A method is presented for approximating Fourier coeffi- 
cients to at least two significant figures. By choosing values 
at selectively weighted intervals of a periodic curve, the sine 
and cosine harmonics up to n = 20 may be approximated in a very 
short time. 


******* 


INTRODUCTION 

The method of selected ordinates is used to approximate 
the Fourier coefficients of a periodic curve to at least two 
significant figures. The selected ordinate method is particu- 
larly suited for the determination of sinusoidal errors in such 
devices as resolvers, gear trains, gyros, and accelerometers; 
as well as eccentricities of ball bearings; or simply examining 
the harmonic content of any periodic curve and avoiding a point- 
by-point numerical integration. 


EVALUATION 

To evaluate an integral of the form; 

f (x) g (x) dx 

the values of f (x) are determined at x-values corresponding to 
the centers of N successive equal area intervals of a known 
g(x) and are then summed: 


f (x) g (x) dx 



dx 





(total absolute area) 


which implicitly assumes that the curve has a Fourier expansion. 
The method is similar to the procedure for evaluating an inte- 
gral by a sum of trapezoids except that in the selected ordinate 
case the x-interval varies by a given criterion. 

If a function has a Fourier series expansion of period 2L 
and is given in the fundamental interval of 0 to 2L, it can be 
represented in the familiar form: 



(Tables have been prepared for functions of period 2ir, henceforth 
L=tt.) It is apparent from the form of a n and b n that the Fourier 
coefficients can be approximated by the method of selected or- 
dinates: 


1 (2 v 

n Jo 


fix) 


g(x) 



N 

E 

i=l 


f(*i) 


total absolute area 
N 


In the case of Fourier analysis, the total absolute area is 
the absolute area under the sine or cosine harmonic curve. The 
absolute area is equal to 4 for all positive n>0 and is equal to 
2tt for n = 0. Thus the Fourier coefficient is evaluated by the 
expression : 

N 

4 _ . . 1 _ 4 sum / _ 1 o o \ 

— 1 ( x i) n _ tt division factor n — ' ’ ' “* 

i=l 


N 

2 Ef( x i) h = 2 -gr ; . SUITl (n = 0) 

*-• V 1 / n division factor 

i=l 


To determine the sum, add the values of f(xi) for each 
selected ordinate indicated in the appropriate table; the sign 


2 



of each term is given by the product of the sign of f (xi) and 
the sign associated with the selected ordinate. If in deter- 
mining the sum, the value of f (x) at a selected ordinate is a 
point of discontinuity, the Dirichlet condition is used: 

f ( x i) = eio J { f ( x i +e ) + f ( x i" £ )} 

The division factor is sometimes not equal to N, the number 
of selected ordinates , if the calculated selected ordinate oc- 
curs where the sine or cosine harmonic curve crosses the axis. 
This is indicated in the accompanying tables by not associating 
a sign with that ordinate. Since the calculated ordinate will 
have equal positive and negative area contributions, the value 
of the division factor is given at the bottom of each table for 
convenience . 

The accuracy of the selected ordinate method is proportional 
to the number of selected ordinates used. Some applications may 
warrant the use of less than 90 ordinates; the tables can be 
subdivided into 30, 18, 10, 6, or 2 ordinates where the first 
ordinate will be the second, third, fifth, eighth, or twenty- 
third ordinate, respectively, of the tabulated 90. 

The selected ordinate method for determining the Fourier 
coefficients of a periodic curve has proved to be most valuable 
when an approximate value is required in a short time. 


EXAMPLE 

As an example of the use and accuracy of the selected or- 
dinate method as applied to Fourier analysis, the expansion for: 


f(x) = 


211 

C 1 , < x < n 


< -1 , IT < x < 


4n 


L 0 , otherwise 

will be determined. Using the tables in the appendix: 


a Q : sum = 30(0) + 15 (+1) - 15 (+1) + 30 (0) = 0 

. a =0 

. . o 
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sum 


0 


a 


I s 


25(0) - 19 (+1) 
0 


19 (-1) + 25 (0) = 


and so on for the other a n as f (x) is an odd function: 

b-j^ : sum = 33(0) + 12 (+1) - 11 (-1) + 34 (0) = 23 

• v> — ^ ( 23 ) q 02 ) 

• ' b l " ff 90 n ( ' 


b 2 : sum = 27(0) + 17 (±1) ± 17 (+1) + 27 (0) = -34 


. . _ 4 (-34) _ 1 .. 

* ■ b 2 n 88 n (1 * 545 ^ 


b : sum = 30(0) + 3(1) - 3(1) - 3(1) + 3(1) - 3(-l) 

-3 (-1) + 3 (-1) -3 (-1) = 6 


b = i ill = J. (0.267) 

to i5 n 90 n 


By a direct integration: 


°° Y1 

f(x) = — ^ (cos(22. ) -1) sin (nx) 

W n — 1 n J 

= i (1.000) sin (x) - — (1.500) sin (2x) 

n it 

+ ...+^-(0.267) sin (15x) + ... 


+ 3 (- 1 ) 


4 



whereas the selected ordinate method gives: 
f(x) = I* (1.022) sin (x)-|- (1.545) sin (2x) 

+ ••• + ~ (0.267) sin (15x) +... 

REFERENCE 

Hardy, A. C.: Handbook of Colorimetry . Technology Press, 

Cambridge, 1936. 


National Aeronautics and Space Administration 
Electronics Research Center 

Cambridge, Massachusetts, October 1968 
125-17-02-17-25 
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90 SELECTED 

ORDINATES FOR 



90 8ELECTED 0RDIIATE8 FOR 




811(0) 




sm( 20 ) 



12.11 

♦ 

92.55 + 


192.11 - 

272.55 - 

8.58 ♦ 

102.18 - 

188.58 ♦ 

282.18 • 

21. OH 

+ 

95.10 ♦ 


201.0k - 

275.10 - 

lk. 97 ♦ 

107.35 - 

19k. 97 ♦ 

287.35 

27. 2T 

♦ 

97.67 + 


207.27 - 

277.67 - 

19. kB + 

1 11 • k 2 - 

199. k8 + 

291. k2 

32.39 

♦ 

100.25 + 


212.39 - 

280.25 - 

23.23 + 

Ilk. 9k . 

203.23 + 

29k. 9k 

36.87 

♦ 

102.8k + 


216.87 - 

282. flk - 

26.57 + 

118.13 - 

206.57 ♦ 

296.13 

ko.93 

♦ 

105. k7 ♦ 


220.93 - 

285. k7 - 

29.6k «■ 

121.10 - 

209.6k ♦ 

301.10 

kk.68 

♦ 

108.13 ♦ 


22k. 68 - 

286.13 - 

32.52 ♦ 

123.91 - 

212.52 ♦ 

303.91 

k8.19 

♦ 

110.83 ♦ 


228.19 - 

290.83 - 

35.27 ♦ 

126.61 - 

215.27 ♦ 

306.61 

51.53 

♦ 

113.58 + 


231.53 - 

293.58 - 

37.93 ♦ 

129.2k - 

217.93 ♦ 

309.2k 

5k. 71 

* 

116.39 ♦ 


23k. 71 - 

296.39 - 

kO.53 ♦ 

131.82 - 

220.53 * 

311.62 

5T.77 

♦ 

119.27 ♦ 


237.77 - 

299.27 - 

k3.09 ♦ 

13k. 37 - 

223.09 ♦ 

31k. 37 

60.7k 

♦ 

122.2k ♦ 


2k0.7k - 

302.2k . 

k5.6k + 

136.92 - 

225.6k + 

316.92 

63.62 

♦ 

125.30 ♦ 


2k3.62 - 

305.30 - 

k8.19 + 

139. k8 - 

228.19 + 

319. k8 

66. k3 

♦ 

128. k6 + 


2k6 . k 3 . 

308. k8 - 

50.77 + 

lk2.0B - 

230.77 ♦ 

322.08 

69.18 

♦ 

131.82 + 


2k9 . 16 - 

311.82 - 

53. kO ♦ 

lkk.7k - 

233. kO ♦ 

32k. 7k 

71.88 

♦ 

135.33 + 


251.88 - 

315.33 - 

56.10 ♦ 

Ik7.k9 - 

236.10 «• 

327. k9 

7k. 5k 

♦ 

139.08 ♦ 


25k. 5k - 

319.08 - 

58.91 + 

150.37 - 

238.91 ♦ 

330.37 

77.17 

4> 

IkS.lk ♦ 


257.17 - 

323.1k - 

61.88 ♦ 

153. kk - 

2kl. 68 + 

333. kk 

79.76 

♦ 

lk7.62 ♦ 


259.76 - 

327.62 - 

65.07 + 

156.78 - 

2k5.07 + 

336.78 

82.3k 

♦ 

152.7k + 


262.3k - 

332.7k - 

68.59 ♦ 

160.53 - 

2k8.59 ♦ 

3kO.S3 

8k . 91 

♦ 

158.97 ♦ 


26k. 91 - 

338.97 - 

72.66 ♦ 

165.0k - 

252.66 ♦ 

3k5.0k 

87. k6 

♦ 

167.90 ♦ 


267. k6 - 

3k7.90 - 

77.83 ♦ 

171. k3 - 

257.83 ♦ 

331. kl 

90.00 

♦ 



270.00 - 


90.00 


270.00 




DIVISION 

FACTOR 

- 90 



DIVISION FACTOR 

- 88 



APPENDIX 



I 


90 SILICTED OADIIATKB FOR 
• 11(30) 




! 

i 


T.02 ♦ 

12.29 ♦ 

16.07 ♦ 

19.26 ♦ 

22.15 ♦ 
2b .05 * 
27. b5 ♦ 

30.00 ♦ 

32.56 ♦ 

35.16 ♦ 
3T.86 ♦ 
bO. 75 ♦ 
b3.9b ♦ 
b7.72 ♦ 

52.99 ♦ 

67.02 - 

72.29 - 

76.07 - 
79.26 - 
02.15 - 
0b. 05 - 
07.b5 - 

90.00 - 


92.56 - 

95.16 - 
97.06 - 

100.75 - 
103.9b - 

107.72 - 

112.99 - 

127.02 ♦ 

132.29 ♦ 

136.07 + 
139.26 ♦ 
lb 2. 15 ♦ 
lbb.85 ♦ 
Ib7.b5 ♦ 

150.00 ♦ 

152.56 + 

155.16 ♦ 
157.86 ♦ 

160.75 ♦ 
163.9b «■ 

167.72 + 

172.99 ♦ 


107.02 - 

192.29 - 

196.07 - 

199.26 - 

202.15 - 
20b. 05 - 
207. b5 - 

210.00 - 

212.56 - 

215.16 - 
217.86 - 
220.75 - 
223.9b - 
227.72 - 

232.99 - 
2b 7 , 02 + 

252.29 + 

256.07 + 

259.26 + 

262.15 + 
26b. 05 + 
267. b5 + 

270.00 + 


DIVISION FACTOR - 90 




I 


90 SZTtBCTlD 0 ADI BAT IB FOR 

8Il(b0) 


272.56 ♦ 

275.16 ♦ 

277.06 ♦ 
200.75 * 
203.9b + 
207.72 + 

292.99 + 
307.02 - 

312.29 - 

316.07 - 

319.26 - 

322.15 - 
32b. 05 - 
327. b5 - 
330.00 - 

332.56 - 

335.16 - 
337.86 - 
3b0.75 - 
3b3.9b - 
3b7.72 - 

352.99 - 


6.09 

♦ 

90.60 

♦ 

106.09 

♦ 

270.60 

♦ 

10.71 

♦ 

102. b7 

♦ 

190.71 

+ 

•02. b7 

♦ 

lb. 07 

♦ 

105.55 

♦ 

19b. 07 

♦ 

205.53 

♦ 

I 6.96 

♦ 

100.31 

+ 

196.96 

+ 

200.31 

♦ 

19.62 

♦ 

110.91 

♦ 

199.62 

♦ 

290.91 

♦ 

22.19 

* 

113. b 6 

+ 

202.19 

♦ 

293. b 6 

♦ 

2 b. 7b 

♦ 

116 . Ob 

♦ 

20 b. 7b 

♦ 

296 . 0 b 

♦ 

27.37 

♦ 

110.75 

♦ 

207.37 

♦ 

290.75 

♦ 

30.19 

♦ 

121 . T 2 

♦ 

210.19 

♦ 

301. T2 

♦ 

33.39 

+ 

125.27 

♦ 

213.39 

♦ 

305.27 

♦ 

37.52 

+ 

130.72 

+ 

217.52 

♦ 

310.72 

♦ 

b9 .29 

- 

Ib2.b9 


229.29 


322 .b9 

- 

5b. 7b 

- 

lb 6 .62 


23b. 7b 


326.62 

- 

58.29 

- 

lb9.02 


230.29 


329.82 

- 

61.26 

- 

152 . 6 b 


2 bl .26 


332.6b 

- 

63.97 

- 

155.27 


2b3.97 


335.27 

- 

66.55 

- 

157.02 


2b6.55 


337.02 

- 

69.10 

- 

160.39 


2b9.10 


3bO • 39 

- 

71.70 

- 

163.05 


251.70 


3b3.05 

- 

7b. b6 

- 

165.9b 


25b. b6 


3b5.9b 

- 

77.5b 

- 

169.30 


257.5b 


3b9.30 

- 

01.33 

90.00 

“ 

173.92 

- 

261.33 

270.00 

- 

353.92 

- 


DIVISION FACTOR - •• 


00 


90 8ILICTED 0RDINATE8 FOR 90 OILICTBD 0RDIIAT1S FOR 

811 ( 50 ) 811 ( 60 ) 


5.1*6 + 

92.57 ♦ 

185. W6 - 

272.57 - 

k .99 ♦ 

97.1k - 

18k. 99 4 

277.1k - 

9.6k ♦ 

95.28 ♦ 

189.6k - 

27*. 28 - 

8.86 4 

100.37 - 

188.86 4 

280.37 - 

12.73 ♦ 

98.37 + 

192.73 - 

278.37 - 

11.76 4 

103.08 - 

191.76 4 

283.08 - 

15.1*1* ♦ 

102.55 ♦ 

195. kk - 

282.55 - 

lk. 37 + 

105.6k - 

19k. 37 ♦ 

285.6k • 

18.00 * 

113. k6 - 

198.00 - 

293. k6 ♦ 

16.93 + 

108.25 - 

196.93 ♦ 

288.25 - 

20.57 ♦ 

117.6k - 

200.57 - 

297.6k + 

19.6k 4 

111.15 - 

199.6k 4 

291.15 - 

23.28 4 

120,73 - 

203.28 - 

300.73 ♦ 

22.87 * 

115.02 - 

202.87 4 

295.02 - 

26.37 ♦ 

123. kk - 

206.37 - 

303. kk 4 

30.00 

12k. 99 + 

210.00 

30k. 99 4 

30.55 ♦ 

126.00 - 

210.55 - 

306.00 4 

37.1k - 

128.86 4 

217.1k - 

308.86 4 

kl.k6 - 

228.57 - 

221. k6 4 

308.57 4 

k0.37 - 

131.76 4 

220.37 - 

311.T6 ♦ 

1*5. 6k - 

131.28 - 

225.6k + 

311.28 4 

k3.08 - 

13k. 37 4 

223.08 - 

31k. 37 4 

1*8.73 - 

13k. 37 - 

228*73 + 

31k. 37 4 

k5.6k - 

136.93 4 

225.6k ~ 

316.93 4 

51.1*1* - 

138.55 - 

231. kk 4 

318.55 + 

k8.25 - 

139.6k 4 

228.25 - 

319.6k 4 

5k. 00 - 

Ik9.k6 4 

23k. 00 4 

329. k6 - 

51.15 - 

lk2,8T 4 

231.15 - 

322.87 ♦ 

56.57 - 

153.6k ♦ 

236.57 ♦ 

333.6k - 

55.02 - 

150.00 

235.02 - 

330.00 

59.28 • 

156.73 4 

239.28 4 

336.73 - 

6k. 99 4 

157,1k - 

2kk.99 4 

33T.lk • 

62.37 - 

159. kk 4 

2k2.37 ♦ 

339. kk - 

68.86 4 

160.37 - 

2k8.86 4 

3kO . 37 - 

66.55 - 

162.00 4 

2k6.55 ♦ 

3k2.00 - 

71.76 4 

163.08 - 

251.76 4 

3k3.08 - 

T7.W ♦ 

l6k,57 ♦ 

257. k6 - 

3kk.57 - 

7k. 37 ♦ 

165.6k - 

25k. 37 ♦ 

3k5.6k - 

81. 6k + 

167.28 4 

261. 6k - 

3k7.28 - 

76.93 4 

168.25 - 

256.93 4 

3k8.25 - 

8 k. 73 ♦ 

170.37 4 

26k. 73 - 

350.37 - 

79.6k 4 

171.15 - 

259.6k 4 

331.15 - 

87.kk ♦ 

17k. 55 4 

267. kk - 

35k. 55 - 

82,87 ♦ 

175.02 - 

262.87 ♦ 

335.02 - 

90.00 ♦ 


270.00 - 


90.00 


270.00 



OZVZ8Z0M FACTOR - 90 


DIVISION FACTOR - 94 



90 BBLBCTBD ORDIBATKS FOX 
BZK(TO) 



t.o * 
8.26 ♦ 
11.03 ♦ 

13.39 ♦ 
16.23 ♦ 
19.3* ♦ 
27.65 - 
32.60 - 
35.60 - 
38.21 - 
60.79 - 

63.62 - 
67.36 - 
56.70 ♦ 
60.11 ♦ 
62.83 ♦ 

65.39 ♦ 
68.06 ♦ 
71.30 ♦ 
80.15 - 
86.51 - 

87.62 - 
90.00 - 


92.39 - 
95.50 - 
99.86 - 
108.71 ♦ 
111.95 ♦ 

116.62 ♦ 
117.18 ♦ 
119.90 ♦ 
123.31 ♦ 

132.67 - 

136.39 - 
139.22 - 
161.80 - 
166.61 - 
167.61 - 
152.56 - 

160.67 ♦ 
163.78 ♦ 

166.62 * 
168.98 ♦ 
171.75 ♦ 
175.38 ♦ 


186.63 - 
168.26 - 
191.03 - 

193.59 - 
196.23 - 
199.36 - 
207.65 ♦ 

212.60 ♦ 
215.60 + 
218.21 ♦ 
220.79 + 

223.62 ♦ 
227.56 + 
236.70 - 
260.ll - 

262.63 - 

265.39 - 
268.06 - 
251.30 - 
260.15 ♦ 
266.51 ♦ 

267.62 ♦ 
270.00 ♦ 


DIVISION FACTOR - 90 


<0 


90 BBLBCTBD 01DIBATBB FOR 
BIB (60) 


272.59 ♦ 

6.36 ♦ 

96.26 ♦ 

186.36 ♦ 

276.26 ♦ 

275.50 ♦ 

7.T8 ♦ 

99.16 ♦ 

187.78 ♦ 

279.16 ♦ 

279.86 + 

10.66 * 

101.73 ♦ 

190.66 ♦ 

281,73 ♦ 

286.71 - 

13.02 ♦ 

106.38 ♦ 

193.02 ♦ 

286.38 ♦ 

291.95 - 

15.86 + 

107.66 ♦ 

195.86 ♦ 

187.66 ♦ 

296.62 - 

20.36 ♦ 

116.25 « 

200.36 ♦ 

296.25 - 

297.18 - 

28.31 - 

119.91 - 

200.31 - 

299.91 - 

299.90 - 

31.32 - 

122.66 - 

211.32 - 

302.66 - 

303.31 - 

33.91 - 

125.20 - 

213.91 - 

305.20 - 

312.67 ♦ 

36.53 - 

127.97 - 

216.53 - 

307.97 - 

316.39 + 

39.65 - 

131.96 - 

219.65 - 

311.96 - 

319.22 + 

68.05 ♦ 

160.3 6 ♦ 

228.05 ♦ 

320.36 ♦ 

321.60 + 

52.06 + 

163.68 ♦ 

232.06 ♦ 

323.68 ♦ 

326.61 + 

56.81 + 

166.10 ♦ 

236.81 ♦ 

326.10 ♦ 

327.61 + 

57.37 ♦ 

168.69 * 

237.37 ♦ 

328.69 ♦ 

332.56 + 

60.10 + 

151.70 ♦ 

260.10 ♦ 

331.70 ♦ 

360.67 - 

63.76 + 

159.65 - 

263.76 ♦ 

339.65 - 

363.78 - 

72.37 - 

166.15 - 

252.37 - 

366.15 - 

366.62 - 

75.63 - 

166.99 - 

255.63 - 

366.99 - 

368.98 - 

78.26 - 

169.55 - 

258.28 - 

369.55 - 

351.75 - 

80.85 - 

172.23 - 

260.85 - 

352.23 - 

355.38 - 

83.77 - 

175.67 - 

263.77 - 

355.67 - 


90.00 


270.00 



DIVISION FACTOR • tl 



90 SELECTED ORDIEATES FOR 
SI>(9«) 


k .10 + 

92.62 ♦ 

18*. 10 - 

272.62 - 

7.39 + 

95.91 + 

187.39 - 

275.91 - 

10.00 + 

10*. 10 - 

190.00 - 

28 k . 10 + 

12.62 ♦ 

107.39 - 

192.62 - 

287.39 + 

15.91 ♦ 

110.00 - 

195.91 - 

290.00 ♦ 

2 *. 10 - 

112.62 - 

20 k . 10 + 

292.62 + 

27.39 - 

115.91 - 

207.39 + 

295.91 * 

30.00 - 

12*. 10 + 

210.00 ♦ 

30k. 10 - 

32.62 - 

127.39 + 

212.62 + 

307.39 - 

35.91 - 

130.00 + 

215.91 + 

310.00 - 

**.10 ♦ 

132.62 ♦ 

22*. 10 - 

312.62 - 

*7.39 ♦ 

135.91 ♦ 

227.39 - 

315.91 - 

50.00 * 

1**.10 - 

230.00 - 

32k. 10 + 

52.62 ♦ 

1*7. 69 - 

232.62 - 

32T.39 + 

55.91 + 

150.00 - 

235.91 - 

330.00 ♦ 

6*. 10 - 

152.62 - 

2**. 10 + 

332.62 ♦ 

67.39 - 

155.91 - 

2*7.39 ♦ 

335.91 + 

TO. 00 - 

16*. 10 + 

250.00 ♦ 

3**. 10 - 

T2.62 - 

167.39 ♦ 

252.62 + 

3*7.39 - 

75.91 - 

170.00 + 

255.91 + 

350.00 - 

6*. 10 + 

172.62 ♦ 

26*. 10 - 

352.62 - 

87.39 ♦ 

175.91 ♦ 

267.39 - 

355.91 - 

90.00 ♦ 


270.00 - 



DIVISION 

FACTOR - 90 



90 SELECTED ORDIEATES FOR 
BIE(IOO) 


3.90 ♦ 

95.63 - 

183.90 + 

275.63 - 

7.06 + 

98.37 - 

187.06 ♦ 

276.37 - 

9.6k ♦ 

100.95 - 

189.6* ♦ 

280.95 - 

12.38 ♦ 

10*. 11 - 

192.38 + 

28*. 11 - 

18.00 

111.90 «■ 

198.00 

291.90 ♦ 

23.63 - 

115.06 + 

203.63 - 

295.06 ♦ 

26.37 - 

117.6* + 

206 , 37 - 

297.6* ♦ 

28.95 - 

120.38 * 

208.95 - 

300.36 * 

32.11 - 

126.00 

212.11 - 

306.00 

39.90 ♦ 

131.63 - 

219.90 «■ 

311.63 - 

k 3.06 + 

13*. 37 - 

223.06 ♦ 

31*. 37 - 

*5.6* 4 

136.95 - 

225 . 6 * ♦ 

316.95 - 

k8 . 36 + 

1*0.11 - 

226.38 + 

320.11 - 

5*. 00 

1*7.90 ♦ 

23*. 00 

327.90 ♦ 

59.63 - 

151.06 + 

239.63 - 

331.06 ♦ 

62.37 - 

153.6* ♦ 

2*2.37 - 

333.6* ♦ 

6*. 95 - 

156.38 «■ 

2**. 95 - 

336.36 • 

68.11 - 

162.00 

2*6.11 - 

3*2.00 

75.90 ♦ 

167.63 - 

255.90 «■ 

3*7-63 - 

79.06 ♦ 

170.37 - 

259.06 ♦ 

350.37 - 

81 . 6 * + 

172.95 - 

261.6* + 

352.95 - 

8*. 38 ♦ 

176.11 - 

26*. 38 ♦ 

356.11 - 

90.00 


270.00 



DIVI8I0II FACTOR - SO 



90 BBLBCTBD ORDIIATSB FOB 
811(110) 


3.T3 ♦ 92. <T - 

6.78 ♦ 97.09 - 

9.35 ♦ 103. bb * 

12.31 ♦ 106.1b ♦ 

19.72 - 108.77 ♦ 

22.90 - 112.6b ♦ 

25. b8 - 119.52 - 

28.35 - 122.27 - 

35.68 ♦ 12b.e8 - 

39.02 ♦ 128. bb - 

bl.6i ♦ 135.60 ♦ 

bb.bl + 138. bo ♦ 

51.57 - lbO.99 ♦ 

55.13 - lbb.33 ♦ 

57.7b . 151.66 - 

60. b9 - 15b. 53 - 

67.37 ♦ 157.11 - 

71.2b + 160.29 - 

73.87 ♦ 167.70 ♦ 

76.57 + 170.66 + 

82.92 - 173.23 + 

87.3b - 176.28 ♦ 

90.00 - 


183.73 - 272.67 ♦ 
186.78 - 277.09 ♦ 

189.35 - 283. bb - 
192.31 - 286.1b - 
199.72 ♦ 288.77 - 
202.90 + 292.6b - 
205.b6 + 299.52 * 

208.35 + 302.27 + 
215.68 - 30b. 88 + 
219.02 - 308. bb ♦ 
221.61 - 315.60 - 
22b. bl - 318. bO - 

231.57 ♦ 320.99 - 
235.13 + 32b. 33 - 
237.7b + 331.66 + 
2b0.b9 ♦ 33b. 53 ♦ 
2b7.37 - 337.11 ♦ 
251.2b . 3b0.29 + 
253.87 - 3b7.70 - 

256.57 - 350.66 - 
262.92 + 353.23 - 
267.3b «■ 356.28 - 
270.00 + 


DIVISION FACTOR - 90 


90 BBLBCTBD ORDIIATBB BOB 
SXl( 120) 


3.57 

♦ 

95.19 

♦ 

183.57 

♦ 

275.19 ♦ 

6.5b 

+ 

97.82 

♦ 

186.5b 

♦ 

277-82 ♦ 

9.13 

♦ 

100.56 

♦ 

189.13 

♦ 

280.58 ♦ 

12.51 

+ 

107.50 

- 

192.51 

♦ 

287.50 - 

19. b3 

- 

110.86 

- 

199. b3 

- 

290.86 - 

22.19 

- 

113. b7 

- 

202.19 

- 

293. bT - 

2b. 82 
30.00 

“ 

116. bb 
123.57 

♦ 

20b. 82 
210.00 

* 

296. bb - 
303.57 ♦ 

35.19 

♦ 

126.5b 

♦ 

215.19 

♦ 

306.5b ♦ 

37.82 

+ 

129.13 

♦ 

217.82 

♦ 

309.13 ♦ 

bO. 58 

+ 

132.51 

+ 

220.58 

♦ 

312.51 ♦ 

b7.50 

- 

139. b3 

- 

227.50 

- 

319. b3 - 

50.68 

- 

lb2.19 

- 

230.88 

- 

322.19 - 

53. b7 

- 

lbb.62 

- 

233.b7 

- 

32b. 82 - 

56. bb 

- 

150.00 


236. bb 

- 

330.00 

63.57 

+ 

155.19 

♦ 

2b3.57 

♦ 

335.19 ♦ 

66.5b 

♦ 

157.82 

+ 

2b6.5b 

♦ 

337.82 ♦ 

69.13 

♦ 

160.58 

♦ 

2b9.13 

♦ 

3bO . 56 ♦ 

72'. 51 

♦ 

167.50 

- 

252.51 

♦ 

3b7.50 - 

79. b3 

- 

170.88 

- 

259. b3 

- 

350.88 - 

82.19 

- 

173. b7 

- 

262.19 

- 

353. b7 - 

8b. 82 
90.00 

- 

176. bb 

- 

26b. 82 
270.00 

- 

356. bb - 


DIVISION FACTOR - 84 



H 

N3 


90 B1LICTED 0RDIIATE8 FOR 
811(13®) 


90 8KL1CTED 0XDXEATI8 FOR 
BH(lkS) 


3.kk 4 

92.72 ♦ 

183. kk - 

272.72 - 

3.32 4 

9k. 85 - 

183.32 

6.3k 4 

99. k2 - 

166 . 3 k - 

279. k2 ♦ 

6.16 4 

97. kk - 

186.16 

8.96 ♦ 

102.66 - 

168.96 - 

282.66 4 

8. 8b 4 

100.72 - 

188.8k 

lk. 78 - 

105.25 - 

19k. 78 4 

285.25 ♦ 

15.3k - 

107.10 4 

195.3k 

18.96 - 

106.68 - 

198.96 4 

288.68 4 

l8.k7 - 

109.75 4 

198. k7 

21.56 - 

115.22 4 

201.56 4 

295.22 - 

21.07 - 

112.66 4 

201.07 

2k. 55 - 

117.89 ♦ 

20 k . 55 4 

297.89 - 

26.9k 4 

119.28 - 

206.9k 

31. kO ♦ 

120.66 4 

211 . HO - 

300.66 - 

30.76 4 

122.06 - 

210.76 

3k. 23 ♦ 

127 . k 6 - 

21k. 23 - 

307. k 6 4 

33.35 4 

12 k. 78 - 

213.35 

36.87 ♦ 

130.56 - 

216.87 - 

310.56 4 

36.8k 4 

131.36 4 

216 . 8 k 

k3.l6 - 

133.15 - 

223.16 4 

313.15 ♦ 

k3.02 - 

13k. 37 4 

223.02 

k 6.66 - 

136.65 - 

226.86 4 

316.85 4 

k"5.6k - 

136.99 4 

225 . 6 k 

k9.k5 - 

lk3.1k 4 

229. k5 4 

323.1k - 

k6.65 - 

lk3.17 - 

228.65 

52.55 - 

lk*.7ft 4 

232.55 4 

325.78 - 

55.23 4 

lk 6.66 - 

235.23 

59.35 ♦ 

lkft.61 4 

239.35 - 

328.61 - 

57.95 4 

lk9.25 - 

237.95 

62.12 4 

*55. k 6 - 

2 k 2 .12 - 

335. k6 4 

60.73 4 

153.07 - 

2kO,73 

6 k. 79 ♦ 

158. k5 - 

2kk.79 - 

338. k5 4 

67.35 - 

158.9k 4 

2k7.35 

71.33 - 

161.05 - 

251.33 ♦ 

3kl.05 4 

70.26 - 

161.5k 4 

250.26 

7k. 76 - 

165.23 - 

25k. 76 4 

3k5.23 4 

72.91 - 

16k, 67 4 

252.91 

77.35 - 

171.05 4 

257.35 4 

351.05 - 

79.29 4 

171.17 - 

259.29 

80.59 - 

173.67 4 

260.59 4 

353.67 - 

82.57 4 

173.85 - 

262.57 

87.29 4 

176.57 4 

267.29 - 

356.57 - 

85.16 4 

176.69 - 

265.16 

90.00 4 


270.00 - 


90.00 


270.00 


DIVHIOM FACTOR 

- 90 



DXVZSZOH FACTOR 

- •• 


27k. 85 - 
277. kk - 
260.72 - 
287.10 ♦ 
269.75 ♦ 

292.66 + 
299.2ft - 

302.06 - 
301.78 - 
311.36 ♦ 
31k. 37 * 
316.99 ♦ 

323.17 - 

326.66 - 
329.25 - 

333.07 - 
336.9k + 
Ski. 9k ♦ 
3kk.6T ♦ 

351.17 - 
353.85 - 
356.69 - 




90 21LBCTBD ORDIBAYBS FOR 




811 ( 150 ) 



3.22 ♦ 

92.79 

• 

183.22 - 

272.79 ♦ 

(.00 ♦ 

99*22 

♦ 

186.00 - 

279.22 - 

e . T9 ♦ 

102.00 

♦ 

188.79 - 

282.00 - 

IMS - 

10 *. T9 

♦ 

195.22 4 

28*. 79 - 

18.00 - 

111.22 

- 

198.00 4 

291.22 4 

tO . T9 - 

11*. 00 

- 

200.79 ♦ 

29*. 00 + 

*T.aa ♦ 

116 . T9 

- 

207.22 - 

296.79 ♦ 

30.00 ♦ 

123.22 

♦ 

210.00 - 

303.22 - 

3t . T9 ♦ 

126.00 

♦ 

212.79 - 

306.00 - 

39*22 - 

128.79 

♦ 

219.22 * 

308.79 - 

ka.oo - 

135.22 

- 

222.00 4 

315.22 + 

**. T9 - 

138.00 

- 

22*. 79 ♦ 

318.00 + 

91*22 ♦ 

1 * 0 . T9 

- 

231.22 - 

320.79 + 

5*.00 ♦ 

1 *7.22 

♦ 

23*. 00 - 

327.22 - 

56.79 ♦ 

150.00 

♦ 

236.79 - 

330.00 - 

83*22 - 

152.79 

♦ 

2 * 3.22 ♦ 

332.79 - 

86.00 - 

159.22 

- 

2 * 6.00 + 

339.22 ♦ 

68.79 - 

162.00 

- 

2 * 8.79 ♦ 

3 * 2.00 + 

T5.22 ♦ 

16*. 79 

- 

255.22 - 

3 **. 79 ♦ 

T8.00 * 

1 T1.22 

♦ 

258.00 - 

351.22 - 

80.79 ♦ 

IT*. 00 

♦ 

260.79 - 

35 *. 00 - 

8 T.22 - 

176.79 

♦ 

267.22 ♦ 

356.79 - 

90.00 - 



270.00 ♦ 



90 SBLRCTRD ORDIBATBS FOR 
•IB(l60) 


3.12 ♦ 

9**58 4 

163*12 ♦ 

27**50 4 

5.87 ♦ 

97.19 ♦ 

105*87 ♦ 

2TT.19 4 

8.82 ♦ 

103.13 - 

180.82 ♦ 

283.13 - 

1*.96 - 

106.32 - 

19**96 - 

286.32 - 

17.60 - 

100.99 - 

197*60 - 

206.99 - 

20.98 - 

115*18 4 

2 * 0.90 - 

295*10 ♦ 

26 . 7 * * 

110.05 * 

206 . 7 * ♦ 

298.09 ♦ 

29.35 ♦ 

120.65 ♦ 

209.35 ♦ 

300.85 4 

3*. 83 - 

127.08 - 

21*. 83 - 

307*00 - 

38.50 - 

129.78 - 

210.50 - 

309.70 - 

* 1.12 - 

132 . 8 * - 

221.12 - 

312 . 8 * - 

* 7. IT ♦ 

130.89 ♦ 

227*17 ♦ 

310.89 4 

50.23 + 

1 * 1.51 + 

230.23 4 

321.51 4 

52,93 ♦ 

1 * 5.18 + 

232*93 ♦ 

325.10 ♦ 

59.16 - 

150.66 - 

239*16 - 

330.66 - 

61.96 - 

153.27 - 

2 * 1.96 - 

333.27 - 

6*. 83 - 

159.03 * 

2**.83 - 

339.03 4 

71.02 ♦ 

162. *1 ♦ 

251.02 4 

3 * 2. *1 4 

73.69 ♦ 

165.05 ♦ 

253.69 ♦ 

3 * 5.05 ♦ 

76.88 + 

171.19 - 

256.68 4 

351.19 - 

82.82 - 

17 *. 1 * - 

262.82 - 

35 *. l * - 

85. *3 - 

176.89 - 

265.*3 - 

356.89 - 

90.00 


270.00 



DIVI8I0II FACTOR - 90 


DIVISION FACTOR - •• 


90 SKLECTKD 0RDIRATI8 FOR 
8I1(17«) 


3.0>» ♦ 

92.89 + 

183.0V . 

272.89 - 

5.75 ♦ 

98.87 - 

185.75 - 

278.87 + 

8.99 ♦ 

101.50 - 

188.99 - 

201.50 ♦ 

1V.66 - 

106.60 + 

19V. 66 + 

286.60 - 

17.27 - 

110. V3 + 

197.27 + 

290. V3 - 

23.09 + 

113.08 ♦ 

203.09 - 

293.08 - 

26.18 ♦ 

119.10 - 

206.18 - 

299.10 + 

28.9V ♦ 

121.92 - 

208.9V - 

301.92 ♦ 

3V.99 - 

12V. 90 . 

21V.99 ♦ 

30V. 90 + 

3T.67 - 

130.81 ♦ 

217.67 + 

310.81 - 

Vl.12 - 

133. V2 ♦ 

221.12 ♦ 

313. V2 - 

*6.59 ♦ 

130.69 - 

226.59 - 

318.09 ♦ 

V9.20 ♦ 

1V2.3V - 

229.20 - 

322.3V ♦ 

55.11 - 

IV5.02 - 

235.11 + 

325.02 ♦ 

58.09 - 

151.07 + 

230.09 ♦ 

331.07 - 

60.91 - 

*53.03 ♦ 

2V0.91 + 

333.83 - 

66.93 ♦ 

156.92 ♦ 

2V6.93 - 

336.92 - 

69.56 ♦ 

162.7V - 

2V9.50 - 

3V2.7V ♦ 

73. Vl ♦ 

165.35 - 

253. Vl - 

3V5.35 «■ 

78.51 - 

171.02 ♦ 

250.51 ♦ 

351.02 - 

81. IV - 

17V. 26 + 

261. IV ♦ 

35V. 26 - 

8T.12 ♦ 

176.97 ♦ 

267.12 - 

356.97 - 

90.00 ♦ 


270.00 - 



DIVISION FACTOR 

- 90 



90 8XLKCT1D ORDIVATIS FOR 
811(180) 


2.96 ♦ 

9V.36 - 

182.96 ♦ 

27V. 36 - 

5.65 ♦ 

97.05 - 

105.65 ♦ 

277.05 - 

10.00 

102.96 ♦ 

190.00 

202.96 ♦ 

IV • 36 - 

105.65 + 

19V. 36 - 

205.65 ♦ 

17.05 - 

110.00 

197.05 - 

290.00 

22.96 ♦ 

11V.36 - 

202.96 + 

29V. 36 - 

25.65 ♦ 

117.05 - 

205.65 ♦ 

297.05 - 

30.00 

122.96 ♦ 

210.00 

302.96 ♦ 

3V.36 - 

125.65 ♦ 

21V.36 - 

305.65 ♦ 

37.05 - 

130.00 

217.05 - 

310.00 

V2.96 ♦ 

13V. 36 - 

222.96 ♦ 

31V.36 - 

V5.63 ♦ 

137.05 - 

225.65 ♦ 

317.05 - 

50.00 

1V2.96 ♦ 

230.00 

322.96 ♦ 

5V.36 - 

IV5.65 + 

23V. 36 - 

325.65 ♦ 

57.05 - 

150.00 

237.05 - 

330.00 

62.96 ♦ 

15V. 36 - 

2V2.96 ♦ 

33V. 36 - 

65.65 ♦ 

137.05 - 

2V5.65 ♦ 

337.05 - 

70.00 

162.96 ♦ 

250.00 

3V2.96 ♦ 

7V.36 - 

165.65 ♦ 

25V. 36 - 

3V5.65 ♦ 

77.05 - 

170.00 

257.05 - 

350.00 

02.96 ♦ 

17V. 36 - 

262.96 ♦ 

35V. 36 - 

05.65 ♦ 

177.05 - 

265.65 ♦ 

357.05 - 

90.00 


270.00 



DIVISION r ACTOR - 72 




90 S1LICT1D ORDIIATXB FOB 






90 SXLICtlD 

ORDIRATSS FOX 



#11(190) 







SZI(20B) 



2.06 ♦ 

93.0* - 

182.88 


273.0* 

♦ 

2.62 

♦ 

9*. 19 ♦ 


182.82 ♦ 

XT*.19 ♦ 

5.50 ♦ 

90.52 ♦ 

185.56 

- 

278.52 

- 

5.*8 

♦ 

97.06 ♦ 


185. *6 ♦ 

277.06 ♦ 

10.91 - 

loi.io ♦ 

190.91 

+ 

281.18 

- 

10.95 

- 

102.53 - 


190.95 - 

262.53 - 

ih.oe - 

106.93 - 

19*. 08 

♦ 

286.93 

♦ 

13.62 

- 

105.19 - 


193.62 - 

285.19 - 

IT. 01 - 

109.63 - 

197.01 

♦ 

289.63 

♦ 

16.00 


110.82 ♦ 


196.00 

290.62 ♦ 

22.59 ♦ 

11*. 00 ♦ 

202.59 

- 

29*. 80 

- 

22.19 

♦ 

113. *6 + 


202.19 ♦ 

293.*8 ♦ 

25.25 ♦ 

110.16 ♦ 

205.23 

- 

298.16 

- 

25.06 

+ 

118.95 - 


2 * 5. 06 ♦ 

298.95 - 

30.90 - 

121.01 ♦ 

210.96 


301.01 

- 

30.53 

- 

121.82 - 


210.53 - 

301.62 - 

33.70 - 

126.66 - 

213.70 

+ 

306.66 

+ 

33.19 

- 

126.00 


213.19 - 

306.00 

30.3k ♦ 

129.29 - 

218.5* 

- 

309.29 

♦ 

38.82 

+ 

130.19 ♦ 


218.62 ♦ 

310.19 ♦ 

*2.23 ♦ 

13*. 99 ♦ 

222.23 

- 

31*. 99 

- 

*1**6 

+ 

133.06 ♦ 


221. *8 ♦ 

313.06' ♦ 

*5.02 ♦ 

137. TO ♦ 

225.02 

- 

317.78 

- 

*6.95 

- 

138.53 - 


226.95 - 

316.53 - 

50.72 - 

1*1. *7 ♦ 

230.72 

+ 

321. *7 

- 

*9.62 

- 

1*1.19 - 


229.62 - 

321.19 - 

53.35 - 

1*6.31 - 

233.35 

♦ 

326.31 

+ 

5*. 00 


1*6.62 * 


23*. 00 

326.62 * 

59.00 ♦ 

1*9.05 - 

239.00 

- 

329.05 

+ 

58. :■> 

+ 

1*9. *8 ♦ 


236.19 ♦ 

329. *6 ♦ 

01.05 ♦ 

15*. TO ♦ 

2*1.05 

- 

33*. 78 

- 

61.06 

+ 

15*. 95 - 


2 * 1.06 ♦ 

33*.95 - 

05.21 ♦ 

15T.*2 ♦ 

2*5.21 

- 

337. *2 

. 

66.53 

- 

157.82 - 


2*6.53 - 

33T.82 - 

70.30 - 

163.00 - 

250.38 

+ 

3*3.00 

♦ 

69.19 

- 

162.00 


2*9.19 - 

3*2.00 

73.00 - 

165.93 - 

253.06 

♦ 

3*5.93 

♦ 

7*. 82 

+• 

166.19 ♦ 


25*. 62 ♦ 

3*6.19 ♦ 

70.03 ♦ 

169.10 - 

258.83 

- 

3*9.10 

♦ 

77.*B 

♦ 

169.06 + 


257. *8 ♦ 

3*9.06 ♦ 

81. *9 ♦ 

17*. *5 + 

261. *9 

- 

35*. *5 

- 

82.95 

- 

17*. 53 - 


262.95 - 

35*. 53 - 

86.97 - 

177.13 ♦ 

266.97 

♦ 

357.13 

- 

65.62 

- 

177.19 - 


265.82 - 

357.19 - 

90.00 - 


270.00 

+ 



90.00 




270.00 



DIVISION FACTOR 

. 90 






DIVISIOM 

FACTOR 

- 80 



cn 



90 SELECTED OHDIIATES FOR 
cos(e) 


1*26 + 

107.15 - 

181.26 - 

207.15 ♦ 

3.83 * 

Ilk. 35 - 

183.83 - 

29k, 35 ♦ 

6.38 + 

119.93 - 

186.38 - 

299.93 + 

8.95 ♦ 

12k. TO - 

188.95 - 

30k . 70 + 

11.5^ ♦ 

128.95 - 

191.5k - 

308.95 + 

lk. 15 ♦ 

132.8k - 

19k. 15 - 

312.8k + 

16.80 + 

136. k6 - 

196.80 - 

316. k6 + 

19. k8 ♦ 

139.88 - 

199. k8 - 

319.88 + 

22.20 4 

lk3.1k - 

202.20 - 

323.1k + 

2k.98 ♦ 

1*6.26 - 

20k. 96 - 

326.26 ♦ 

2T.82 ♦ 

lk9.2T - 

20T.82 - 

329.27 + 

30. Tk ♦ 

152.19 - 

210.7k - 

332.19 + 

33. T5 ♦ 

155.03 - 

213.75 - 

335.03 + 

36. ST ♦ 

157.81 - 

216. 87 - 

337.81 + 

k0.13 ♦ 

160.53 - 

220.13 - 

3k0.53 + 

k3.55 ♦ 

163.21 - 

223.55 - 

3k3.21 ♦ 

kT.1T ♦ 

165.66 - 

227.17 - 

3k5.B6 + 

51.06 ♦ 

l66.k7 - 

231.06 - 

3k8.kT ♦ 

55. 31 ♦ 

171.06 - 

235.31 - 

351.06 «■ 

60.08 ♦ 

173.63 - 

2k0.06 - 

353.63 + 

65.66 + 

176.16 - 

2k 5.66 - 

356.18 + 

TS.86 ♦ 

178.73 - 

252.86 - 

358.73 ♦ 

90.00 


270.00 



90 SELECTED 0RDIIATE6 FOX 
COS ( 20) 


1.92 + 

93.19 - 

181.92 «• 

273.19 - 

k.k8 ♦ 

95.77 - 

18k. k8 + 

2T5.TT - 

7.08 

98. kO - 

18T.08 ♦ 

278. kO - 

9.7k ♦ 

101.10 - 

189.7k ♦ 

281.10 - 

12. k9 ♦ 

103.91 - 

192. k9 + 

263.91 - 

15.37 + 

106.88 - 

195.37 «• 

266.66 - 

18. kk ♦ 

110.07 - 

198. kk + 

290.07 - 

21.78 ♦ 

113.59 - 

201.78 ♦ 

293.59 - 

25.53 ♦ 

11T.66 - 

205.53 ♦ 

297.66 - 

30.0k ♦ 

122.83 - 

210.0k ♦ 

302.83 - 

36. k3 ♦ 

135.00 

216. k3 ♦ 

315.00 

53.58 - 

Ik7.l8 ♦ 

233.58 - 

327.18 ♦ 

59.97 - 

152.35 ♦ 

239.97 - 

332.35 ♦ 

6k. k6 - 

156. k2 + 

2kk.k8 - 

336. k2 + 

68.23 - 

159.9k ♦ 

2k6.23 - 

339.9k ♦ 

71.57 - 

163.13 ♦ 

251.57 - 

3k3.13 ♦ 

Tk.6k - 

166.10 + 

25k. 6k - 

3k6.10 ♦ 

77.52 - 

166.91 * 

257.52 - 

3k8.91 ♦ 

60.27 - 

171.61 ♦ 

260.27 - 

351.61 ♦ 

62.93 - 

lTk.2k ♦ 

262.93 - 

35k. 2k * 

85.53 - 

176.62 + 

265.53 - 

356.62 ♦ 

66.09 - 

179. 3T ♦ 

266.09 - 

359. 3T ♦ 

90.6k - 


270.6k - 



DIVISION FACTO* - •• 


DIVISION FACTO* - •• 



90 SILICTID ORDIIATIS FOR 
COB( 30) 


1.26 

♦ 

99.98 

♦ 

161.26 


279.98 - 

3.83 

♦ 

10*. 28 

♦ 

163.65 


26*. 26 - 

6.90 

♦ 

107.72 

4 

186.50 


287.72 - 

9.26 

♦ 

110.73 

+ 

169.28 


290.73 - 

12.29 

♦ 

113.51 

4 

192.29 


293.51 - 

13.73 

♦ 

116.16 

4 

195.73 


296.16 - 

20.03 

♦ 

118.73 

♦ 

200.03 


298.73 - 

30.00 


121.26 

♦ 

210.00 


301.28 - 

39.98 


123.65 

♦ 

219.98 

4 

303.85 - 

**.26 


126.50 

4 

22*. 28 

4 

306.50 - 

* 7.72 


129.26 

♦ 

227.72 

4 

309.26 - 

50.73 


132.29 

♦ 

230.73 

+ 

312.29 - 

53.51 


135.73 

♦ 

233.51 

+ 

315.73 - 

56.16 


1 * 0.03 

♦ 

236.16 

+ 

320.03 - 

58.73 


150.00 


238.73 

♦ 

330.00 

61.28 


159.98 


2 * 1.28 

+ 

339.98 + 

63.65 


16*. 28 


2 * 3.85 

♦ 

3**. 28 + 

66.50 


167.72 


2 * 6.50 

♦ 

3 * 7.72 ♦ 

69.28 


170.73 


2 * 9.28 

+ 

350.73 ♦ 

72.29 


173.51 


252.29 

4 

353.51 ♦ 

75.73 


176.16 


255.73 

♦ 

356.16 + 

80.03 


178.73 


260.03 

+ 

358.73 + 

90.00 




270.00 




DIVISION FACTOR - 84 


90 SILICTID ORDIIATIS 901 

cos(*o) 


0.32 ♦ 

91.60 ♦ 

180.32 4 

271.60 

8.69 ♦ 

9*. 20 ♦ 

162.89 ♦ 

27*. 20 

5.55 ♦ 

96.96 ♦ 

185.55 4 

276.96 

6.** ♦ 

100.0* 4 

168.** 4 

280.0* 

11.80 * 

103.63 ♦ 

191.80 4 

263.83 

16. *2 ♦ 

112.50 

196. *2 4 

292.50 

28.59 - 

121.18 - 

206.59 - 

301.16 

33.21 - 

12*. 97 - 

213.21 - 

30* *97 

36.57 - 

126.05 - 

216.57 - 

306.05 

39. *6 - 

130.81 - 

219. *6 - 

310.81 

*2.12 - 

133. *1 - 

222.12 - 

313.*! 

**.69 - 

135.96 - 

22*. 69 - 

315.96 

*7.2* - 

138.5* - 

227.2* - 

318.5* 

*9.87 - 

1*1.25 - 

229.87 - 

321.25 

52.69 - 

1** .22 - 

232.69 - 

32*.22 

55.89 - 

1*7.77 - 

235.89 - 

327.77 

60.02 - 

153.22 - 

2*0.02 - 

333.22 

71.79 • 

16* .99 ♦ 

251.79 4 

3**.99 

77.2* ♦ 

169.12 4 

257.2* 4 

3*9.12 

80.79 ♦ 

172.32 ♦ 

260.79 4 

352.32 

83.76 ♦ 

175.1* ♦ 

263.76 4 

355.1* 

66 . *7 4 

177.77 ♦ 

266. *7 4 

357.77 

69.05 ♦ 


269.05 4 



DIVISION FACTOR - SS 


90 BXLICTBD 0XDIBATI8 POX 
C0B(5«) 


1*20 

♦ 

97. T9 

- 

101.20 

4 

277. T9 - 

3.90 

♦ 

101.26 

- 

103.90 

♦ 

201.26 - 

6. T9 

♦ 

10*.ll 

- 

106.75 

♦ 

20*. 11 - 

10.22 

♦ 

106. T3 

- 

190.22 

♦ 

206.73 - 

10.00 


109.20 

4 

190.00 


209.20 + 

25. T9 

- 

111.90 

♦ 

205.79 

- 

291.90 + 

29.26 

- 

11*. 75 

♦ 

209*26 

- 

29*. 75 ♦ 

32.11 

- 

110.22 

♦ 

212.11 

- 

290.22 + 

3*.T3 

- 

126*0# 


21*. T3 

- 

306.00 

37.20 

♦ 

133.79 

- 

21T.20 

4 

313.79 - 

39.90 

♦ 

137.26 

- 

219.90 

♦ 

317.26 - 

*8.75 

♦ 

1*0.11 

- 

222.75 

4 

320.11 - 

*6.22 

♦ 

1*2.73 

- 

226.22 

♦ 

322.73 - 

5**00 


1*9.28 

• 

23*.00 


325.20 4 

61.T9 

- 

187.90 

♦ 

2*1.79 

- 

327.90 + 

69.86 

- 

150.73 

♦ 

2*5.26 

- 

330.75 ♦ 

60.11 

- 

19*. 22 

♦ 

2*0.11 

- 

33*. 22 ♦ 

T0.T3 

- 

162.00 


250. T3 

- 

3*2.00 

T3.20 

♦ 

169.79 

- 

253.20 

♦ 

3*9.79 - 

-9 

VR 

VO 

o 

♦ 

179.26 

- 

255.90 

♦ 

353.26 - 

T0.T5 

• 

176.11 

- 

250. T5 

♦ 

356.11 - 

02.22 

♦ 

I70.T3 

- 

262.22 

4 

350.73 - 

90.00 




270.00 




DIVISION FACTO* - BO 


90 8ILICTBD 0XDIBATI8 FOX 
COB (6B) 


0.6* 

+ 

91.93 

- 

100.6* 

♦ 

271.93 - 

3.25 

+ 

9*.6* 

- 

103.25 

♦ 

27**6* - 

6.15 

♦ 

9T.0T 

- 

106.15 

+ 

277.07 - 

10.02 

+ 

105.00 


190.02 

♦ 

205.00 

19.99 

- 

112.1* 

4 

199.99 


292.1* 4 

23.06 

- 

115. 3T 

♦ 

203.06 


295.37 ♦ 

26.76 

- 

110.00 

+ 

206.76 


290.00 4 

29.37 

- 

120.6* 

+ 

209.37 


300.6* 4 

31.93 

- 

123.25 

+ 

211.93 


303.25 ♦ 

3*. 6* 

- 

126.15 

♦ 

21*. 6* 


306.15 ♦ 

37. 0T 

- 

130.02 

+ 

217.07 


310.02 4 

*5.00 


139.99 


225.00 


319.99 - 

52.1* 

♦ 

1*3.06 


232.1* 

♦ 

383.86 - 

55.37 

♦ 

1*6.76 


235.37 

♦ 

386.76 - 

50.00 

♦ 

1*9.37 


230.00 

4 

329.37 - 

60.6* 

♦ 

151.93 


2*0.6* 

4 

331.93 - 

63.25 

♦ 

15*.6* 


8*3.25 

4 

33**6* . 

66.15 

♦ 

157.07 


2*6.15 

4 

337.07 - 

70.02 

♦ 

165.00 


250.02 

4 

3*5.00 

79.99 

- 

172.1* 

♦ 

259.99 

- 

352.1* • 

03.86 

- 

1T5.37 

♦ 

263.06 

- 

355.37 ♦ 

06.76 

- 

170.00 

♦ 

266.76 

- 

350.00 4 

09.37 

- 



269.37 

- 



DIVISION FACTOR - 84 




90 SRLICT1D 0RDIRAW8 FOR 
COR(TO) 


1 . 2 a ♦ 

96.61 

4 

161.26 - 

2T6.61 

- 

3.96 ♦ 

99.69 

♦ 

163.96 - 

279.69 

- 

T.30 ♦ 

102.32 

♦ 

187.30 - 

282.32 

- 

16 . 1 k - 

101.66 

♦ 

196.31 ♦ 

261.66 

- 

20.15 - 

10T.68 

♦ 

200.15 * 

26T.66 

- 

23.32 - 

111.11 

♦ 

203.32 ♦ 

291.11 

- 

23.90 - 

120.68 


209.90 4 

300.66 

♦ 

26.90 - 

121.19 


206.50 4 

30k. 19 

4 

31.19 - 

126.93 


211.15 + 

306.93 

4 

36.13 - 

129.19 


216.13 4 

309.19 

4 

11. TO ♦ 

132.ll 


221.70 - 

312.11 

+ 

17.67 ♦ 

139.31 


227.67 - 

315.31 

+ 

30.32 4 

113.66 

♦ 

230.52 - 

323.66 


33.08 ♦ 

116.56 

4 

233.06 - 

326.36 


33.82 ♦ 

131.31 

♦ 

233.62 - 

331.31 


59.33 ♦ 

15l.ll 

♦ 

239.33 - 

331.11 


66.3T - 

156.69 

♦ 

216. 5T ♦ 

336.69 


T2.33 - 

159.36 

♦ 

252.33 4 

339.56 


T5.13 - 

163.6T 

4 

255.13 ♦ 

313.67 


TT.69 - 

172.71 

- 

257.69 + 

352.71 

♦ 

60.32 - 

176.03 

- 

260.32 ♦ 

356.03 

♦ 

83.37 - 

178.73 

- 

263.37 ♦ 

356.73 

4 

90.00 



2T0.00 




DIVISIOII FACTOR - SS 


90 SBL1CTSD ORDIRATS* FOR 
C0B(60) 


0.60 ♦ 

92.10 

♦ 

160.60 


2T2.10 

♦ 

3.18 ♦ 

95.02 

♦ 

163.18 


275.02 

4 

6.92 ♦ 

101.25 


166.92 


281.23 


13.39 - 

10T.19 

- 

195.59 


88T.19 

- 

19.03 - 

110 .11 

- 

199.03 


290 .11 

- 

21.71 - 

112.96 

- 

201.71 


292.96 

- 

21. 2T - 

115.63 

- 

SOl.tT 


293.63 

- 

27.11 - 

116.69 

- 

807.11 


298.69 

- 

31.61 - 

12T.50 

4 

> 11.61 


30T.50 

4 

39.56 ♦ 

131.16 

4 

>19.56 


311.16 

4 

12.57 ♦ 

133.89 

♦ 

>22.57 


313.69 

4 

15.16 + 

136.15 

♦ 

225.16 


316.15 

4 

17. T 8 ♦ 

139.22 

4 

227.78 


319.22 

4 

50.90 ♦ 

113.21 

♦ 

230.90 


323.21 

4 

59.30 - 

151.61 

- 

239.30 


331.61 

- 

63.29 - 

151.73 

- 

213.29 


331.73 

mt 

66.06 - 

15T.35 

- 

216.06 


337.35 

- 

68.62 - 

159.91 

- 

218.62 


339.91 

* 

71.35 - 

162.95 

- 

251.35 


312.95 

- 

75.01 - 

170.90 

♦ 

255.01 


350.90 

4 

83.62 ♦ 

175.10 

♦ 

263.62 


355.10 

4 

66.66 4 

1T6.21 

4 

266.66 


356.21 

4 

89.53 ♦ 



269.53 





Division FACTOR - •• 



M 

O 


90 8 KLKCTKD 0 RDIIATK 8 FOR 
C 08 ( 9 «) 


1.29 

♦ 

95.91 

- 

181.29 

- 

275.91 

4 

k.10 

♦ 

96.72 

- 

18k. 10 

- 

278.72 

4 

10.00 


101.29 

- 

190.00 


281.29 

+ 

15.91 

- 

10k. 10 

- 

195.91 

4 

28k. 10 

♦ 

18. 72 

- 

110.00 


198.72 

4 

290.00 


21.29 

- 

115.91 

♦ 

201.29 

♦ 

295.91 

- 

2k .10 

- 

118.72 

♦ 

20k. 10 

4 

298.72 

- 

30.00 


121.29 

♦ 

210.00 


301.29 

- 

35.91 

♦ 

12k. 10 

♦ 

215.91 

- 

30k. 10 

- 

38.72 

♦ 

130.00 


218.72 

- 

310.00 


kl.29 

♦ 

135.91 

- 

221.29 

- 

315.91 

4 

a. 10 

♦ 

138.72 

- 

22k. 10 

- 

318.72 

♦ 

50.00 


lkl.29 

r 

230.00 


321.29 

♦ 

55.91 

- 

lkk.10 

- 

235.91 

4 

32k. 10 

4 

58.72 

- 

150.00 


238.72 

4 

330.00 


61.29 

- 

155.91 

♦ 

2kl .29 

♦ 

335.91 

- 

6k. lo 

- 

156.72 

♦ 

2kk .10 

4 

338.72 

- 

70.00 


161.29 

♦ 

230.00 


3kl.29 

- 

75.91 

♦ 

I6k.l0 

♦ 

255.91 

- 

3kk.lO 

- 

78.72 

♦ 

170.00 


258.72 

- 

350.00 


81.29 

♦ 

179.91 

- 

261.29 

- 

355.91 

4 

64.10 

♦ 

178.72 

- 

26k. 10 

- 

356.72 

♦ 

90.00 




270.00 





DIVISION FACTOR - 72 


90 8 IL 1 CTID ORDIIATB 8 FOR 
008 ( 100 ) 


1.95 

♦ 

93.38 

- 

181.95 

4 

273.38 - 

5.11 

♦ 

99.00 


185.11 

4 

279.00 

12.90 

- 

10k. 63 

4 

192.90 

- 

26k .63 4 

16.06 

- 

107.37 

4 

196.06 

- 

287.37 ♦ 

18.6k 

- 

109.95 

4 

196.6k 

- 

289.95 ♦ 

21.38 

- 

113.11 

4 

201.38 

- 

293.11 4 

27.00 


120.90 

- 

207.00 


300.90 - 

32.63 

♦ 

12k. 06 

- 

212.63 

4 

30k. 06 - 

35.37 

4 

126.6k 

- 

215.37 

4 

306.6k - 

37.95 

4 

129.38 

- 

217.95 

4 

309.36 - 

kl.ll 

4 

135.00 


221.11 

4 

315.00 

k8.90 


lko.63 

4 

228.90 

- 

320.63 * 

52.06 

* 

lk3.37 

4 

232.06 

- 

323.37 4 

5k. 6k 


lk5.95 

4 

23k. 6k 

- 

325.95 ♦ 

57.38 


lk9-.ll 

4 

237.38 

- 

329,11 4 

63.00 


156.90 

- 

2k3.00 


336.90 - 

68.63 

4 

160.06 

- 

2k8.63 

4 

3k0.06 - 

71.37 

4 

162.6k 

- 

251.37 

4 

3k2.6k - 

73.95 

4 

163.38 

- 

253.95 

4 

3k5.38 - 

77.11 

4 

171.00 


257.11 

4 

351.00 

8k. 90 


176.63 

4 

26k«90 

• 

356.63 ♦ 

68.06 

“ 

179.37 

4 

266.06 

- 

359.37 4 

90.6k 

- 



270.6k 

- 



DIVISION FACTOR - BO 



90 BIUCTIS 0RDIIATX8 FOR 
COI(IM) 


1.89 * 

95.39 ♦ 

181.29 - 

275.39 - 

*.29 ♦ 

98 . OT ♦ 

18*. 29 - 

278.07 - 

11.73 - 

100 . T 2 ♦ 

191.73 ♦ 

200.72 - 

1 *. 8 * - 

10*. 81 ♦ 

19 *. 8 * ♦ 

20*. 61 - 

1 T .*2 - 

111. *6 - 

197. *2 ♦ 

291. *6 «■ 

80 . J 3 - 

11*. 80 - 

200.33 + 

29*. 20 * 

8 T . T 0 ♦ 

116.62 - 

207.70 - 

296.82 * 

30.96 ♦ 

180.52 - 

210.96 - 

300.52 * 

33.55 ♦ 

127.56 ♦ 

213.55 - 

307.56 - 

36.38 ♦ 

130.33 + 

216.36 - 

310.33 - 

* 3.63 - 

132.93 ♦ 

223.63 ♦ 

312.93 - 

* T .08 - 

136.38 ♦ 

227.00 ♦ 

316.30 - 

* 9.68 - 

1 * 3.63 - 

229.68 + 

323.63 ♦ 

52. *5 - 

1 * 6. *6 - 

232 . *5 ♦ 

326. *6 + 

59. *9 ♦ 

1 * 9.05 - 

239. *9 - 

329.05 ♦ 

63.19 ♦ 

152.31 - 

2 * 3.19 - 

332.31 + 

65.81 ♦ 

159.68 ♦ 

2 * 5.81 - 

339.68 - 

68.53 ♦ 

162.59 ♦ 

2 * 8.53 - 

3 * 2.59 - 

T 5.20 • 

165.17 + 

255.20 + 

3 * 5 . IT - 

T 9. 29 - 

166.28 + 

259.29 + 

3 * 0.28 - 

61 . 9 * - 

175.72 - 

261 . 9 * ♦ 

355.72 + 

8 *. 6 a - 

178.72 - 

26*. 62 4 

358.72 ♦ 

90.00 


270.00 



DIVZSIGM FACTOR » •• 


90 5SLICTI0 ORDIXATB0 VOX 

coadat) 


0.97 ♦ 

92.32 * 

160.97 ♦ 

87>.32 ♦ 

3 . 9 * ♦ 

97.50 

183 . 9 * ♦ 

2 TT .50 

11.07 - 

102.69 - 

191.07 - 

262.69 - 

1 * . 0 * - 

105.32 - 

19 *. 0 * « 

285.32 - 

16.63 - 

106.08 - 

196.63 - 

> 88.06 - 

20.01 - 

115.00 + 

200.01 - 

> 95.00 ♦ 

26.93 ♦ 

118.38 ♦ 

206.93 ♦ 

> 96.36 ♦ 

29.69 + 

120 . 9 T ♦ 

809.69 ♦ 

300.97 ♦ 

32.32 ♦ 

123 . 9 * ♦ 

212.32 • 

303 . 9 * ♦ 

37.50 

131.07 - 

217.50 

311.07 - 

* 2.69 - 

13 * . 0 * - 

282.69 - 

31 *. 0 * - 

* 5.32 - 

136.63 - 

225.32 - 

316.63 - 

* 6.08 - 

1 * 0.01 - 

226.06 - 

320.01 - 

55.00 ♦ 

1 * 6.93 ♦ 

235.00 ♦ 

326.93 ♦ 

58.38 + 

1 * 9.69 ♦ 

236.36 ♦ 

389.69 ♦ 

60.97 ♦ 

152.32 ♦ 

2 * 0.97 ♦ 

338.32 ♦ 

63 . 9 * ♦ 

157.50 

2 * 3 . 9 * ♦ 

337.50 

71.07 - 

162.69 - 

251.07 - 

3 * 2.69 - 

7 * . 0 * - 

165.32 - 

25 * . 0 * - 

3 * 5.32 - 

76.63 - 

168.08 - 

256.63 - 

3 * 6.08 - 

60.01 - 

175.00 ♦ 

260.01 - 

355.00 ♦ 

86.93 * 

178.38 ♦ 

266.93 ♦ 

358.38 ♦ 

09.69 ♦ 


269.69 ♦ 



Division FACTOR - <4 





90 81LICTED ORDIIATIB FOR 




90 SKLICT8D 

ORDIIATIB F01 




C08( 130) 





COS(lkO) 



1.30 

♦ 

95.01 - 

181.30 - 

275.01 

4 

0.28 4 

91.59 - 


180.26 4 

271.59 - 

*.63 

4 

97.62 - 

18*. 63 - 

277.62 

♦ 

3.12 4 

96. H3 


183.12 4 

276. *3 

11.26 

- 

100.56 - 

191.26 ♦ 

280.56 

+ 

9.75 - 

101.28 4 


189.75 - 

281.28 4 

13.95 

- 

107.1*2 + 

193.95 + 

287. *2 

- 

12.59 - 

103.87 ♦ 


192.59 - 

283.87 ♦ 

16.69 

- 

110.26 + 

196.69 + 

290.28 

- 

15.27 - 

107.15 ♦ 


195.27 - 

287.15 ♦ 

23.** 

♦ 

112.91 + 

203.** - 

292.91 

_ 

21.77 + 

113.53 - 


201.77 «■ 

293.53 - 

26.61 

♦ 

119.02 - 

206.61 - 

299.02 

4 

21*. 90 4 

116.18 - 


20*. 90 4 

296.18 - 

29.20 

♦ 

122.91 - 

209.20 - 

302.91 

♦ 

27.50 4 

119.09 - 


207.50 4 

299.09 - 

32.75 

♦ 

125.51 - 

212.75 - 

305.51 

4 

33.37 - 

125.71 ♦ 


213.37 - 

305.71 ♦ 

39.18 

- 

128.55 - 

219.18 4 

308.55 

4 

37.19 - 

128. *9 ♦ 


217.19 - 

308. *9 * 

*1.8* 

- 

135.38 ♦ 

221.81* * 

315.36 

- 

39.78 - 

131.21 4 


219.70 - 

311.21 ♦ 

**.63 

- 

138.17 ♦ 

22*. 63 + 

318.17 

- 

*3.27 - 

137.79 - 


223.27 - 

317.79 - 

51.*6 

4 

11*0.83 ♦ 

231. *6 - 

320.83 

- 

*9. *5 + 

1*0.80 - 


229. *5 ♦ 

320.80 - 

5*. 50 

♦ 

1*7.26 - 

23*. 50 - 

327.26 

4 

52.07 ♦ 

1*3. *2 - 


232.07 ♦ 

323. *2 - 

5T.10 

♦ 

150.61 - 

237.10 - 

330.81 

4 

55.08 4 

1*9.60 4 


235.00 4 

329.60 4 

60.99 

♦ 

153. *0 - 

2h0.99 - 

333.1*0 

4 

61.66 - 

153.09 ♦ 


21*1.66 - 

333.09 ♦ 

67.10 

- 

156.57 - 

2*7.10 + 

336.57 

4 

6*. 38 - 

155.68 4 


2**. 38 

335.68 4 

69.73 

- 

163.32 ♦ 

2*9.73 + 

3*3.32 

- 

67.16 - 

159.50 4 


2*7.3 

339.50 ♦ 

72.59 

- 

166.06 4 

252.59 + 

3*6.06 

- 

73.78 4 

165.37 - 


253.78 4 

3*5.37 - 

79.1*3 

♦ 

168.75 + 

259. *5 - 

31*8.75 

- 

76.69 + 

167.97 - 


256.69 + 

3*7.97 - 

62.39 

4 

175.38 - 

262.39 - 

355.38 

4 

79.3* + 

171.10 - 


259.3* ♦ 

351.10 - 

65.00 

♦ 

178.71 - 

265.00 - 

358.71 

4 

85.72 - 

177.60 4 


265.72 - 

357.60 4 

90.00 



270.00 



89.00 - 



269.00 - 




D I VI 11 OM FACTOR 

- 88 




DIVISION 

FACTOR 

- II 




90 SBLICTKD ORDIIATIB FOR 

COS (15«) 


1.30 

♦ 

91.71 

♦ 

181.30 

- 

271.71 

- 

(.00 


97.30 

♦ 

186.00 


277.30 

- 

X 0. T 1 

- 

102.00 


190.71 


282.00 


13.30 

- 

10(.71 

- 

193.30 

♦ 

286.71 

♦ 

18.00 


109.30 

- 

198.00 


289.30 

♦ 

8 S . T 1 

♦ 

111.00 


202.71 

- 

291.00 


W .30 

♦ 

118.71 

♦ 

209.30 

- 

298.71 

- 

30.00 


121.30 

♦ 

210.00 


301.30 

- 

31.71 

- 

12(.00 


211.71 

+ 

306.00 


37.30 

- 

130.71 

- 

217.30 

+ 

310.71 

+ 

12.00 


133.30 

- 

222.00 


313.30 

+ 

16. T 1 

♦ 

138.00 


226.71 

- 

318.00 


19.30 

♦ 

112.71 

♦ 

229.30 

- 

322.71 

- 

91.00 


H 9.30 

♦ 

231.00 


323.30 

- 

98.71 

- 

190.00 


238.71 

+ 

330.00 


(1.30 

- 

131.71 

- 

211.30 

♦ 

331.71 

♦ 

((.00 


137.30 

- 

216.00 


337.30 

+ 

70.71 

♦ 

1(2.00 


290.71 

- 

312.00 


73.30 

♦ 

1((.71 

♦ 

293.30 

- 

316.71 

- 

78.00 


1(9.30 

♦ 

298.00 


319.30 

- 

82.71 

- 

171.00 


262 . T1 

* 

331.00 


89.30 

- 

178.71 

- 

263.30 

♦ 

338.71 

♦ 

90.00 




270.00 





DIVISION FACTOR - (0 


N> 

U) 


90 BILICTID ORDIIATIB FOR 


C0S<l6O) 


2.32 ♦ 

95.63 

182.52 ♦ 

275.(3 

8.75 - 

100.21 - 

188. T 9 - 

280.21 - 

vt 

0 

1 

102.82 - 

191.50 - 

282.82 - 

11.15 - 

108.76 ♦ 

19 k . 15 - 

288. T ( ♦ 

20.59 + 

111.95 ♦ 

200.59 ♦ 

291.95 ♦ 

23.23 + 

111.62 ♦ 

203.23 ♦ 

291 .(2 ♦ 

26.61 + 

120.81 - 

206.61 ♦ 

300.81 - 

32.37 - 

123.68 - 

212.37 - 

303.(8 - 

31.98 - 

126.18 - 

211.98 - 

306.18 - 

10.16 + 

132.71 ♦ 

220.16 ♦ 

312.71 ♦ 

11.13 * 

135.11 «• 

221.13 ♦ 

315.11 ♦ 

16.75 ♦ 

138.17 ♦ 

226.75 ♦ 

318 . IT ♦ 

52.80 - 

111.52 - 

232.80 - 

321.58 - 

55.86 - 

ll 7 .ll - 

235.86 - 

327 .U - 

58.56 - 

150.81 - 

238.56 - 

330.61 - 

61.79 ♦ 

156.29 + 

211.79 ♦ 

336.29 ♦ 

67.59 + 

158.90 ♦ 

217.59 ♦ 

338.90 ♦ 

70.16 ♦ 

161.66 - 

250.16 ♦ 

311. (( - 

76.65 - 

168.01 - 

256.65 - 

318.01 - 

79.32 - 

170.68 - 

259.32 - 

350.66 - 

82.51 - 

176.82 * 

262.51 - 

356.82 ♦ 

88.15 ♦ 

179.77 ♦ 

268.15 ♦ 

359.77 ♦ 

91.06 + 


271.06 ♦ 



DIVISION FACTOR - tt 



N? 

it* 


l.3l ♦ 
T.06 - 
10.22 - 

12.95 - 
19.01 ♦ 
21.71 + 
25.01* ♦ 

30.62 - 
33.2k - 
39.10 ♦ 
1*2.13 + 
l*k. 92 + 

50.96 - 

53.62 - 
57.23 - 
62.55 ♦ 
65.17 ♦ 
71.12 - 
7k. 05 - 

76.90 - 

62.90 ♦ 
85.5k ♦ 
90.00 


90 SBLKCTKD ORDINATES FOH 
COG (170) 


9 k • k 7 - 
97. U - 
103.11 + 

105.96 ♦ 

108.89 + 
Ilk. 6k - 
117. kC - 

122.78 ♦ 

126.39 ♦ 

129.05 + 
135.09 - 
137.88 - 
lk0.91 - 
lk^.77 ♦ 
lk9.39 ♦ 
15k. 97 - 
158.30 - 

161.00 - 

167.06 + 

169.79 ♦ 

172.95 ♦ 
178.70 - 


181.31 - 
1R7.06 ♦ 

190.22 + 

192.95 + 
199.01 - 
201.71 - 
205.0k - 
210.62 * 
213.2k ♦ 
219.10 - 
222.13 - 
22k. 92 - 

230.96 + 
233.62 ♦ 

237.23 + 
2k2.55 - 
2k5.17 - 
251.12 + 
25k. 05 ♦ 

256.90 + 

262.90 - 
265.5k - 

270.00 


DIVISION FACTOR - M 


90 SELECTED ORDINATES POR 


C08( l80) 


PTk.kT + 
277.11 ♦ 
2«Ull - 
285 . 9*1 - 
268.89 - 

29k. Bk ♦ 
297. k 0 + 
302.78 - 

306.39 - 

309.05 - 
315.09 * 
317.88 ♦ 

320.91 ♦ 
326.77 - 

329.39 - 
33k. 97 ♦ 
338.30 ♦ 
3kl.00 + 
3k7.06 - 
3k9.79 - 

352.95 - 
358.70 «• 


2.05 + 

7.96 - 

10.65 - 

15.00 

19.36 ♦ 

22.05 + 

27.96 - 

30.65 - 

35.00 

39.36 ♦ 
k2 .05 * 
k7.96 - 

50.65 - 

55.00 

59.36 ♦ 

62.05 ♦ 

67.96 - 

70.65 - 

75.00 

79.36 + 

82.05 + 

87.96 - 

90.65 - 


95.00 

99.36 + 

102.05 ♦ 

107.96 - 

110.65 - 

115.00 

119.36 ♦ 

122.05 + 

127.96 - 

130.65 - 

135.00 

139.36 ♦ 
lk2.05 ♦ 
lk7.96 - 

150.65 - 

155.00 

159.36 ♦ 

162.05 + 

167.96 - 

170.65 - 

175.00 

179.36 ♦ 


182.05 ♦ 

187.96 - 

190.65 - 

195.00 

199.36 ♦ 

202.05 ♦ 

207.96 - 

210.65 - 

215.00 

219.36 ♦ 

222.05 ♦ 

227.96 - 

230.65 - 

235.00 

239.36 ♦ 
2k2.05 ♦ 
2k7.96 - 

250.65 - 

255.00 

259.36 + 

262.05 ♦ 

267.96 - 

270.65 - 


275.00 

279.36 + 

282.05 ♦ 

287.96 - 

290.65 - 

295.00 

299.36 ♦ 

302.05 ♦ 

307.96 - 

310.65 - 

315.00 

319.36 ♦ 

322.05 ♦ 

327.96 - 

330.65 - 

335.00 

339.36 ♦ 
3k2 .05 ♦ 
3k7.96 - 

350.65 - 

355.00 

359.36 ♦ 


DIVISION FACTOR - 72 



90 SELECTED 0RDIIATE8 FOR 


1.32 ♦ 

7.00 - 
9.«1 - 
13.31 - 

18.35 ♦ 

21.06 4 
26.61 - 
29. *5 - 
3h.99 ♦ 
37.97 ♦ 
hi .06 ♦ 
k6.k9 - 
h9.15 - 
5h.91 ♦ 
57.59 ♦ 
62.67 - 
66.12 - 
69.01 - 
7h.63 ♦ 
77.26 ♦ 
62.96 - 
85. 7h - 

90.00 


COS{ 190) 


9h.27 ♦ 
97.03 ♦ 
102.75 - 
105.38 - 

111.00 4 

113.89 ♦ 
117. lh 4 
122. h 2 - 
125.10 - 
130.86 * 
133.52 ♦ 

138.95 - 
lh2.0h - 
lh5.02 - 
150.56 ♦ 

153.20 ♦ 

158.95 - 
161.66 - 
166.70 4 

170.20 4 

173.01 ♦ 
178.69 - 


161.32 - 

187.00 4 
189.61 ♦ 
193.31 ♦ 
198.35 - 
201.06 - 
206.81 4 
209. h5 ♦ 
21k .99 - 

217.97 - 
221.06 - 
226. h9 ♦ 
229.15 + 
23h.91 - 
237.59 - 
2k2 . 87 ♦ 
2k6.12 4 
2h9.01 + 
25k .6 3 - 
257.26 - 

262.98 + 

265,7h 4 

270.00 


DIVISION FACTOR - B8 


U1 


90 SELECTED ORDIIATIf FOR 
C0S( 200) 


27k. 27 

- 

1.69 

4 

9k. 50 


181.69 

4 

27k. 50 


277.03 

- 

7.32 

- 

98.69 

- 

187.32 

- 

278.69 

- 

282.75 

♦ 

9.98 

- 

101.56 

- 

189.98 

- 

281.56 

- 

285.38 

4 

15. k5 

♦ 

107.03 

4 

195. k5 

4 

287.03 

4 

291.00 

- 

18.32 

4 

109.69 

4 

198.32 

4 

289.69 

4 

293.89 

- 

22.50 


115.32 

- 

202.50 


295.32 

- 

297.1k 

- 

26.69 

- 

117.98 

- 

206.69 

- 

297.98 

- 

302. h2 

4 

29.56 

- 

123. k5 

4 

209.56 

- 

303.h5 

4 

305.10 

4 

35.03 

4 

126.32 

4 

215.03 

4 

306.32 

4 

310.86 

- 

37.69 

4 

130.50 


217.69 

4 

310.50 


313.52 

- 

k3.32 

- 

13k. 69 

- 

223.32 

- 

31k . 69 

- 

318.95 

4 

k5.98 

- 

137.56 

- 

225.98 

- 

317.56 

- 

322.0k 

4 

51. k5 

4 

lh3.03 

4 

231. k5 

4 

323.03 

4 

325.02 

4 

5k. 32 

4 

lk5. 69 

4 

23k. 32 

4 

325.69 

4 

330.56 

- 

58.50 


151.32 

- 

238.50 


331.32 

- 

333.20 

- 

62.69 

- 

153.98 

- 

2k2.69 

- 

333.98 

- 

338.95 

4 

65.56 

- 

159. k5 

4 

2h5.56 

- 

339. k5 

4 

3 kl .66 

4 

71.03 

♦ 

162.32 

4 

251.03 

4 

3k2.32 

4 

3k6.70 

- 

73.69 

♦ 

166.50 


253.69 

4 

3h6.50 


350.20 

- 

79.32 

- 

170.69 

- 

259.32 

- 

350.69 

- 

353.01 

- 

81.98 

- 

173.56 

- 

261.98 

- 

353.56 

- 

358.69 

4 

87. k5 

♦ 

179.03 

♦ 

267. k5 

4 

359.03 

4 



90.32 

4 



270 . 32 

4 




DIVISION FACTOR - 80 


90 aniens oxsxiatm ro* 
coi(sio) 


1*33 

♦ 

9*. 11 

• 

181.33 

- 

27*. 11 

6*82 

- 

97.15 

- 

166.82 

4 

27T.15 

9.50 

- 

102.31 

♦ 

189.50 

4 

262.31 

1*.90 

♦ 

105.11 

♦ 

19*.90 

- 

265.11 

17. TO 

♦ 

110.51 

- 

197.70 

- 

290.51 

22*86 

- 

113.19 

- 

202.86 

4 

293.19 

25.90 

- 

118.68 

.4 

205.90 

4 

296.68 

30.00 


121.33 

* 

210.00 


301.33 

3b .11 

♦ 

126.82 

- 

21* .11 

- 

306.62 

37.15 

♦ 

129.50 

- 

217.15 

- 

309.50 

*2.31 

- 

13*. 90 

4 

222.31 

4 

31*. 90 

*5.11 

- 

13T.T0 

4 

225.11 

4 

31T.T0 

50.51 

+ 

1*2.86 

- 

230.51 

- 

322.66 

53.19 

♦ 

1*5.90 

- 

233.19 

- 

329.90 

58.68 

- 

150.00 


238.66 

4 

330.00 

61.33 

- 

15*. 11 

4 

2*1.33 

4 

33*. 11 

66.82 

♦ 

15T.15 

4 

2*6.62 

- 

331.19 

69.50 

+ 

162.31 

- 

2*9.50 

- 

3*2.31 

T*.90 

- 

165.11 

- 

25*. 90 

4 

3*5.11 

77.70 

- 

170.51 

4 

257.70 

4 

350.51 

82.86 

♦ 

173.19 

4 

262.66 

- 

353.19 

85.90 

+ 

1T0.68 

- 

265.90 

- 

358.66 

90.00 




270.00 




DIVISION FAC TOR - «4 


NASA-Langley, 1969 



